Enrichment of endothelial cell arachidonate by lipid transfer from high density lipoproteins: relationship to prostaglandin I2 synthesis.
We have previously shown that plasma high density lipoproteins (HDL) stimulate release of prostacyclin, measured as its stable metabolite, 6-keto-PGF1 alpha, by cultured porcine aortic endothelial cells. The present experiments were designed to elucidate the contribution of HDL lipids to endothelial cellular phospholipid pools and to prostacyclin synthesis. In experiments with reconstituted HDL, both the lipid and protein moieties were required to stimulate prostacyclin release in amounts equivalent to the native HDL particle. Endothelial cells incorporated label from reconstituted HDL containing cholesteryl [1-14C]arachidonate into the cellular neutral and phospholipid pools as well as into 6-keto-PGF1 alpha and PGE2. Labeled arachidonate incorporated into endothelial cell lipids from reconstituted HDL containing cholesteryl [1-14C]arachidonate was also metabolized to prostaglandins after the cells were exposed to the calcium ionophore, A-23187. Both rat and human HDL which stimulated 6-keto-PGF1 alpha release (rat greater than human) increased the weight percentage of arachidonate in endothelial cell phospholipids; phospholipid arachidonate in the enriched cells fell after exposure to the phospholipase activator, A-23187, with release of 6-keto-PGF1 alpha which was greater than in control cells. Rat HDL that was depleted of cholesteryl arachidonate (achieved by incubation with human low density lipoproteins (LDL) in the presence of cholesteryl ester transfer protein) stimulated 6-keto-PGF1 alpha release less than native rat HDL. LDL enriched in cholesteryl arachidonate stimulated 6-keto-PGF1 alpha release more than native LDL. ApoE-depleted HDL also stimulated 6-keto-PGF1 alpha release more than apoE-rich HDL suggesting the apoE receptor was not involved in the response.(ABSTRACT TRUNCATED AT 250 WORDS)